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DETAILED ACTION 
Drawings 

1 . Figures 1-5 should be designated by a legend such as —Prior Art— because only that which is 
old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the application. 
The replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 
37 CFR 1.121(d)) so as not to obstruct any portion of the drawing figures. If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held in 
abeyance. 



Claim Objections 
2. Claim 18 is objected to because of the following informalities: 

For claim 18, page 26, line 12, "said first image sensor" should be changed to — said 
second image sensor—. 

Appropriate correction is required. 



Claim Rejections - 35 USC §102 
3. The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 



Application/Control Number: 09/909,528 
Art Unit: 2615 



Page 3 



international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

4. Claims 1-3 and 18-21 are rejected under 35 U.S.C. 102(e) as being anticipated by Morris et 
al. U.S. Patent 6,665,010. 

Referring to claim 1, the Morris reference discloses in Figure 5, an image sensor (digital 
imager 140), comprising a sensor array comprising a two-dimensional array of pixel 
elements (e.g., array of pixel sensing units 118, see Col. 3, lines 8-10), said sensor array 
outputting digital signals as pixel data representing an image of a scene, said pixel elements 
comprising a first group of photodetectors (group 1 13a) having a first sensitivity level and a 
second group of photodetectors (group 1 13b) having a second sensitivity level (e.g., the 
groups 1 13 associated with different sensitivity level, such as different pixel colors sensed by 
array, different characteristics of the array or different portion of the optical image, see Col. 
3, lines 20-21, lines 30-31 and lines 37-39); wherein said first group of photodetectors 
generates said output signals after a first exposure time (integration duration) and said second 
group of photodetectors generates said output signals after a second exposure time, said first 
exposure time and said second exposure time being within a snapshot of said scene (e.g., take 
a snapshot of an image during the normal mode, see Col. 7, lines 9-10) and said first 
exposure time being different than said second exposure time (e.g., the imager 140 
independently sets the duration of the integration interval that is used by each group 1 13, so 
the exposure time of each different group 1 13 is different corresponding to the different 
sensitivity level of each group 1 13, See Col. 3, lines 15-29). 
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Referring to claim 2, the Morris reference discloses wherein said second sensitivity level 
is lower than said first sensitivity level and said second exposure time is longer than said first 
exposure time (e.g., if second group captures a dark portion of optical image and first group 
captures a brighter portion of the optical image, the second group sensitivity level is lower 
than the first group sensitivity level, and the second group exposure time is longer than the 
first group exposure time, see Col. 3, lines 22-29). 

Referring to claim 3, the Morris reference discloses wherein said first group of 
photodetectors (e.g., 1 13a is associated with a red pixel color) is disposed to capture a first 
color spectrum of visible light and said second group of photodetectors (e.g., 1 13b is 
associated with a green pixel color) is disposed to capture a second and different color 
spectrum of visible light (See Col. 3, lines 36-40). 

Referring to claim 18, the Morris reference discloses in Figure 5, an image system 
(digital imager 140, see Col. 3, lines 8-10), comprising a first image sensor (the image sensor 
in the first group 1 13a) having a first sensitivity level, said first image sensor generating 
output signals representing an image of a scene; and a second image sensor (the image sensor 
in the second group 1 13b) having a second sensitivity level, said second image sensor 
generating output signals representing an image of a scene (e.g., the image sensor in the 
groups 113 associated with different sensitivity level, such as different pixel colors sensed by 
array, different characteristics of the array or different portion of the optical image, see Col. 
3, lines 20-21, lines 30-31 and lines 37-39); wherein said first image sensor generates said 
output signals after a first exposure time (integration duration) and said second image sensor 
generates said output signals after a second exposure time, said first exposure time and said 
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second exposure time being within a snapshot of said scene (e.g., take a snapshot of an image 
during the normal mode, see Col. 7, lines 9-10) and said first exposure time being different 
than said second exposure time (e.g., the imager 140 independently sets the duration of the 
integration interval that is used by each group 1 13, so the exposure time of each different 
group 1 13 is different corresponding to the different sensitivity level of each group 113, See 
Col. 3, lines 15-29). 

Referring to claim 19, the Morris reference discloses in Figure 5, a method for generating 
electrical signals representing an image in an image sensor, said image sensor (digital imager 
140 has array of pixel sensing units 118, see Col. 3, lines 8-10) comprising a first group of 
photodetectors (group 1 13a) having a first sensitivity level and a second group of 
photodetectors (group 1 13b) having a second sensitivity level (e.g., the groups 113 associated 
with different sensitivity level, such as different pixel colors sensed by array, different 
characteristics of the array or different portion of the optical image, see Col. 3, lines 20-21, 
lines 30-31 and lines 37-39); generating output signals as pixel data indicative of a light 
intensity (brightness) impinging on said first group of photodetector in said first group of 
photo detectors (e.g., the first group 1 13a outputs a signals indicative of light intensity 
associating with a first portion of optical image); and generating output signals as pixel data 
indicative of a light intensity (brightness) impinging on said second group of photodetectors 
(e.g., the second group 1 13b outputs a signals indicative of light intensity associating with a 
second portion of optical image); at a second exposure time different than said first exposure 
time and within said snapshot of said scene (e.g., take a snapshot of an image during the 
normal mode, see Col. 7, lines 9-10), said pixel data being associated with each 
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photodetector in said second group of photodetectors (e.g., the imager 140 independently 

sets the duration of the integration interval that is used by each group 1 13, so the exposure 
time of each different group 1 1 3 is different corresponding to the different sensitivity level of 
each group 113, See Col. 3, lines 15-29). 

Referring to claim 20, the Morris reference discloses wherein said second sensitivity 
level is lower than said first sensitivity level and said second exposure time is longer than 
said first exposure time (e.g., if second group captures a dark portion of optical image and 
first group captures a brighter portion of the optical image, the second group sensitivity level 
is lower than the first group sensitivity level, and the second group exposure time is longer 
than the first group exposure time, see Col. 3, lines 22-29). 

Referring to claim 21, the Morris reference discloses wherein said first group of 
photodetectors (e.g., 1 13a is associated with a red pixel color) is disposed to capture a first 
color spectrum of visible light and said second group of photodetectors (e.g., 1 13b is 
associated with a green pixel color) is disposed to capture a second and different color 
spectrum of visible light (See Col. 3, lines 36-40). 

Claim Rejections - 35 USC §103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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6. Claims 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Morris et al. U.S. 
Patent 6,665,010 in view of Tani U.S. Patent 5,187,569. 

Referring to claim 4, the Morris reference discloses all subject matter as discussed with 
respected to claim 1, except that the Morris reference does not explicitly show using a two 
dimensional array of selectively transmissive filters superimposed and in registration with 
each of said pixel elements, and the selectively transmissive filters includes a first group of 
filters associated with a first color of visible light and a second group of filter associated with 
a second color of visible light. 

The Tani reference teaches in Figures 7-8, a two dimensional array of selectively 
transmissive filters (e.g., the primary color filters as shown in Figure 8, which only red light, 
green light and blue light can be transmitted; and the complementary color filters as shown in 
Figure 7, only Yellow light, cyan light and magenta light can be transmitted, see Col. 1, lines 
41-50) in registration with each of said pixel elements, said array of selectively transmissive 
filters includes a first group of filters associated with said first group of photodetectors for 
capturing said first group of photodetectors for capturing said first color spectrum of visible 
light (red color) and a second group of filters associated with said second group of 
photodetectors for capturing said second color spectrum of visible light (green color). The 
Tani reference is evidence that one of ordinary skill in the art at the time to see more 
advantages the digital camera system using a two dimensional array of selectively 
transmissive filters superimposed and in registration with each of the pixel elements so that 
the digital camera be able to senses a color image from the interested object easily. For that 
reason, it would have been obvious one having ordinary skill in the art at the time of the 
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invention was made to see the image sensor of Morris using a two dimensional array of 
selectively transmissive filters superimposed and in registration with each of said pixel 
elements, and the selectively transmissive filters includes a first group of filters associated 
with a first color of visible light and a second group of filter associated with a second color of 
visible light as taught by Tani. 

Referring to claim 5, the Morris and Tani references disclose all subject matter as 
discussed with respected to claim 4, and the Morris reference discloses wherein said array of 
pixel elements further comprises a third group of photodetectors (group 1 13c) having a third 
sensitivity level (e.g., the groups 1 13 associated with different sensitivity level, such as 
different pixel colors sensed by array, different characteristics of the array or different 
portion of the optical image, see Col. 3, lines 20-21, lines 30-31 and lines 37-39; the group 
1 13c may be associated with a blue color when using a primary color filters as disclosed in 
the Tani reference), said third group of photodetectors generating said output signals after a 
third exposure time different than said first and said second exposure times (e.g., the imager 
140 independently sets the exposure time of each group based on the sensitivity level of each 
group). 

Referring to claim 6, the Morris and Tani references disclose all subject matter as 
discussed with respected to claim 5, and Tani reference discloses wherein said first, second 
and third groups of photodetectors are disposed to capture a red, green and blue color 
spectrum respectively (e.g., by using the primary color filters as shown in Figure 8, see Col. 
1, lines 45-49). 
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Referring to claim 7, the Morris and Tani references disclose all subject matter as 
discussed with respected to claim 5, and Tani reference discloses wherein said first, second 
and third groups of photodetectors are disposed to capture a cyan, magenta and yellow color 
spectrum respectively (e.g., by using the complementary color filters as shown in Figure 7, 
only Yellow light, cyan light and magenta light can be transmitted, see Col. 1, lines 41-45). 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morris et al. U.S. 
Patent 6,665,010 in view of Fowler et al. U.S. Patent 5,461,425. 

Referring to claim 8, the Morris reference discloses all subject matter as discussed with 
respected to claim 1, except that the Morris reference does not explicitly show a plurality of 
analog-to-digital conversion (ADC) circuits located within said array of pixel elements. 

The Fowler reference teaches in Figure 1, a image sensor comprising a plurality of 
analog-to-digital conversion (ADC) circuits located within said array of pixel elements, each 
of said ADC circuits being connected to one photodetector for converting said output signal 
to a digitized pixel voltage signal (See Col. 2, lines 47-59). The Fowler reference is evidence 
that one of ordinary skill in the art at the time to see more advantages the image sensor 
including a plurality of analog-to-digital converter connected at the output of each pixel 
elements so that the image sensor can suppress the parasitic effects and significantly increase 
of the signal-to-noise ration of the image information (See Col. 1, lines 40-51). For that 
reason, it would have been obvious one having ordinary skill in the art at the time of the 
invention was made to modify the image sensor of Morris by providing a plurality of analog- 
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to-digital conversion (ADC) circuits located within said array of pixel elements as taught by 
Fowler. 

8. Claims 9, 12-13, 16-17 and 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Morris et al. U.S. Patent 6,665,010 in view of Yoneyama J.P. Publication 04-313949. 

Referring to claim 9, the Morris reference discloses in Figure 5, an image sensor (digital 
imager 140), comprising a sensor array comprising a two-dimensional array of pixel 
elements (e.g., array of pixel sensing units 118, see Col. 3, lines 8-10), said sensor array 
outputting digital signals as pixel data representing an image of a scene, said pixel elements 
comprising a first group of photodetectors (group 113a) having a first sensitivity level and a 
second group of photodetectors (group 113b) having a second sensitivity level (e.g., the 
groups 113 associated with different sensitivity level, such as different pixel colors sensed by 
array, different characteristics of the array or different portion of the optical image, see Col. 
3, lines 20-21, lines 30-31 and lines 37-39). However, the Morris reference does not 
explicitly disclose the sensor array (140) generating multiple representations of said image at 
a plurality of exposure times. 

The Yoneyama reference teaches in Figures 1-6, an image sensor device comprising: a 
sensor array (image sensor 1 1, see page 7, [0012]) comprising a plurality of pixel (light 
interception) elements, said sensor array outputting digital signals as pixel data representing 
an image of a scene and said sensor array generating multiple representations of said image 
at a plurality of exposure times (See, page 5, [0008]); a data memory includes a pixel data 
memory (14) and a time index memory (15); a pixel data memory (14, see page 7, [001 1]), in 
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communication with said sensor array (11), for storing said pixel data for each of said pixel 
elements (see page 9, [0015], lines 16-17), a time index memory (count memory 15, see page 
8, [0012], lines 5-8), in communication with said sensor array, for storing a time index value 
for each of said pixel elements in said sensor array, said time index value indicating a 
respective one of said plurality of exposure times (the number of readouts for each picture 
element) when said pixel data of a respective pixel element exceeds said predetermined 
threshold level and for which said pixel data is stored. The Yoneyama reference is evidence 
that one of ordinary skill in the art at the time to see more advantages the image sensor 
generating multiple representations of said image at a plurality of exposure times and having 
a data memory for storing a time index value and pixel data so that the image sensor can 
obtain a wide dynamic range without being restricted by the dynamic range of light 
interception element of image sensor (See, page 5, [0007]). 

For that reason, it would have been obvious one having ordinary skill in the art at the 
time of the invention was made to modify the image sensor of Morris by providing the image 
sensor generating multiple representations of said image at a plurality of exposure times and 
having a data memory for storing a time index value and pixel data as taught by Yoneyama; 
and the groups 113 of Morris associated with different sensitivity level, such as different 
pixel colors sensed by array, different characteristics of the array or different portion of the 
optical image, therefore plurality of exposure times comprises a first set of exposure times 
and a second set of exposure times, said first group of photodetectors (e.g., group 1 13a) 
generates said multiple representations of said image at said first set of exposure times, and 
said second group of photodetectors (e.g., group 1 13b) generates said multiple 
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representations of said image at said second set of exposure times, said first set of exposure 
times and said second set of exposure times being within a snapshot of said scene and said 
first set of exposure times including at least one exposure time different than said second set 
of exposure times (e.g., the imager 140 independently sets the duration of the integration 
interval that is used by each group 1 13, so the set of exposure times as disclosed in the 
Yoneyama reference that including at least one exposure time of each different group 1 13 is 
different corresponding to the different sensitivity level of each group 113, See Col. 3, lines 
15-29). 

Referring to claim 12, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 9, and wherein said second sensitivity level is lower than 
said first sensitivity level, and a last exposure time in said second set of exposure times is 
longer than a last exposure time of said first set of exposure times (e.g., if second group 
captures a dark portion of optical image and first group captures a brighter portion of the 
optical image, the second group sensitivity level is lower than the first group sensitivity level, 
and the second group exposure time is longer than the first group exposure time, see Col. 3, 
lines 22-29; and while the image sensor generating multiple representations of said image at 
a plurality of exposure times as disclosed in the Yoneyama reference). 

Referring to claim 13, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 9, and the Morris reference discloses wherein said first 
group of photodetectors (e.g., 1 13a is associated with a red pixel color) is disposed to capture 
a first color spectrum of visible light and said second group of photodetectors (e.g., 1 13b is 
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associated with a green pixel color) is disposed to capture a second and different color 
spectrum of visible light (See Col. 3, lines 36-40). 

Referring to claim 16, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 9, and the Morris and Yoneyama references disclose 
wherein the exposure times within said first set of exposure times (for the first group 1 13a) 
are spaced apart in a non-linear manner (e.g., the Yoneyama reference discloses the exposure 
times of each sensor element is in non-linear meaner based on sensitivity level, because the 
imager sensor element associates with low sensitivity level that the signal is weak and has 
longer accumulation period with more number exposure times disclosed in the Yoneyama 
reference, and the Morris's image sensor 140 independently sets the duration of the 
integration interval that is used by each group 1 13, so the set of exposure times including at 
least one exposure time of each different group 1 13 is different corresponding to the different 
sensitivity level of each group 1 13 in a non-linear manner, See Col. 3, lines 15-29). 

Referring to claim 17, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 9, and the Morris and Yoneyama references disclose 
wherein the exposure times within said second set of exposure times (for the second group 
1 13a) are spaced apart in a non-linear manner (e.g., the Yoneyama reference discloses the 
exposure times of each sensor element is in non-linear meaner based on sensitivity level, 
because the imager sensor element associates with low sensitivity level the signal is weak 
and has longer accumulation period with more number exposure times disclosed in the 
Yoneyama reference, and the Morris's image sensor 140 independently sets the duration of 
the integration interval that is used by each group 1 13, so the set of exposure times including 
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at least one exposure time of each different group 1 13 is different corresponding to the 
different sensitivity level of each group 1 13 in a non-linear manner, See Col. 3, lines 15-29). 

Referring to claim 22, the Morris reference discloses in Figure 5, a method for generating 
electrical signals representing an image in an digital image sensor, said digital image sensor 
(digital imager 140 has array of pixel sensing units 118, see Col. 3, lines 8-10) comprising a 
first group of photodetectors (group 1 13a) having a first sensitivity-level and a second group 
of photodetectors (group 1 13b) having a second sensitivity level (e.g., the groups 113 
associated with different sensitivity level, such as different pixel colors sensed by array, 
different characteristics of the array or different portion of the optical image, see Col. 3, lines 
20-21, lines 30-31 and lines 37-39). However, the Morris reference does not explicitly 
disclose groups (1 13) of the sensor array (140) generating digital signals as pixel data 
indicative of a light intensity impinging on the groups of photodetectors at a plurality of 
exposure times within a snapshot of a scene. 

The Yoneyama reference teaches in Figures 1-6, an image sensor device comprising: a 
sensor array (image sensor 1 1, see page 7, [0012]) comprising a plurality of pixel (light 
interception) elements, said sensor array outputting digital signals as pixel data indicative of 
a light intensity impinging on the photodetectors of the image sensor array at a plurality of 
exposure times within a snapshot of a scene (See, page 5, [0008]); a data memory includes a 
pixel data memory (14) and a time index memory (15); a pixel data memory (14, see page 7, 
[001 1]), in communication with said sensor array (11), for storing said pixel data for each of 
said pixel elements (see page 9, [0015], lines 16-17), a time index memory (count memory 
15, see page 8, [0012], lines 5-8), in communication with said sensor array, for storing a time 
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index value for each of said pixel elements in said sensor array, said time index value 
indicating a respective one of said plurality of exposure times (the number of readouts for 
each picture element) when said pixel data of a respective pixel element exceeds said 
predetermined threshold level and for which said pixel data is stored. The Yoneyama 
reference is evidence that one of ordinary skill in the art at the time to see more advantages 
the image sensor generating digital signals as pixel data indicative of a light intensity 
impinging on the photodetectors of the image sensor array at a plurality of exposure times 
within a snapshot of a scene and having a data memory for storing a time index value and 
pixel data so that the image sensor can obtain a wide dynamic range without being restricted 
by the dynamic range of light interception element of image sensor (See, page 5, [0007]). 

For that reason, it would have been obvious one having ordinary skill in the art at the 
time of the invention was made to modify the image sensor of Morris by providing the image 
sensor generating digital signals as pixel data indicative of a light intensity impinging on the 
groups of photodetectors at a plurality of exposure times within a snapshot of a scene and 
having a data memory for storing a time index value and pixel data as taught by Yoneyama; 
and the groups 113 of Morris's image sensor associated with different sensitivity level, such 
as different pixel colors sensed by array, different characteristics of the array or different 
portion of the optical image, therefore generating output signals as pixel data indicative of a 
light intensity (brightness) impinging on said first group of photodetector in said first group 
of photo detectors (e.g., the first group 1 13a outputs a signals indicative of light intensity 
associating with a first portion of optical image) at a first plurality of exposure times within a 
snapshot of a scene (e.g., take a snapshot of an image during the normal mode, see Col. 7, 
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lines 9-10); and generating output signals as pixel data indicative of a light intensity 
(brightness) impinging on said second group of photodetectors (e.g., the second group 1 13b 
outputs a signals indicative of light intensity associating with a second portion of optical 
image) at a first plurality of exposure times within a snapshot of a scene, storing in a data 
memory a time index value and said pixel data for each photodetectors in said first group 
(1 13a) and said second group of photodetectors (1 13b), said time index value indicating one 
of said first and second plurality of exposure times in which said pixel data exceeds a 
predetermined threshold level and for which said pixel data is stored (e.g., the imager 140 
independently sets the duration of the integration interval that is used by each group 1 13, so 
the set of exposure times including at least one exposure time of each different group 1 13 is 
different corresponding to the different sensitivity level of each group 113, See Col. 3, lines 
15-29). 

Referring to claim 23, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 22, and the Morris reference discloses wherein said second 
sensitivity level is lower than said first sensitivity level and said second exposure time is 
longer than said first exposure time (e.g., if second group captures a dark portion of optical 
image and first group captures a brighter portion of the optical image, the second group 
sensitivity level is lower than the first group sensitivity level, and the second group exposure 
time is longer than the first group exposure time, see Col. 3, lines 22-29). 

Referring to claim 24, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 22, and the Morris reference discloses wherein said first 
group of photodetectors (e.g., 1 13a is associated with a red pixel color) is disposed to capture 
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a first color spectrum of visible light and said second group of photodetectors (e.g., 1 13b is 
associated with a green pixel color) is disposed to capture a second and different color 
spectrum of visible light (See Col. 3, lines 36-40). 

* 

9. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Morris et al. 
U.S. Patent 6,665,010 in view of Yoneyama IP. Publication 04-313949 and Hynecek U.S. ~ 
Patent 6,229,133. 

Referring to claim 10, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 9, except that the Morris and Yoneyama references do not 
explicitly show the data memory are fabricated in an integrated circuit. 

The Hynecek reference teaches in Figures 1-2 and 8, the two-dimensional array (40, in 
Figure 2) has a plurality of pixels (42-57 contain the device shown in Figure 1, see Col. 3, 

4 

lines 1-14); and the data memory (26 in Figure 1, and 254 in Figure 8, see Col. 2, lines 67- 
68) are fabricated in an integrated circuit (an image sensor circuit) as shown in Figures 1-4. 
The Hynecek reference is evidence that one of ordinary skill in the art at the time to see more 
advantages has a data memory fabricated in an integrated circuit so that the image sensor is a 
two-dimensional array so that the sensor array is more compact and easy to store any data 
information efficiently for late image process operation. For that reason, it would have been 
obvious one having ordinary skill in the art at the time of the invention was made to modify 
the image sensor of Morris by providing the data memory are fabricated in an integrated 
circuit as taught by Hynecek. 
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Referring to claim 11, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 9, except that the Morris and Yoneyama references do not 
explicitly show data memory stores a threshold indicator value for each of the pixel elements 
indicating whether said pixel data for each of said pixel elements has exceeded said 
predetermined threshold level. 

The Hynecek reference teaches in Figures 1-2 and 8, the two-dimensional array (40, in 
Figure 2) has a plurality of pixels (42-57 contain the device shown in Figure 1, see Col. 3, 
lines 1-14); the each of the pixel has a comparator circuit comprising a comparator (24 in 
Figure 1, 252 in Figure 8) for comparing if any pixel data associated with a pixel element 
exceed a predetermined threshold value (Vref) and a threshold memory (26 in Figure 1, 254 
in Figure 8), for storing a threshold flag (comparison result) for each of the pixel elements, 
the threshold flag having a first value (a digital "one", see Col. 2, 64-65, and "high" state, see 
Col. 5, lines 54-55 ) when said pixel data associated with a pixel element exceeds a 
predetermined threshold value and having a second value (a digital "zero", and "low" state, 
see Col. 5, lines 50-52) when said pixel data does not exceed the predetermined threshold 
value. The Hynecek reference is evidence that one of ordinary skill in the art at the time to 
see more advantages has a memory associates with comparator so that the comparison result 
(threshold flag) can be using for late image process operation; and the image sensor is a two- 
dimensional array so that the sensor array is more compact and easy to access. For that 
reason, it would have been obvious one having ordinary skill in the art at the time of the 
invention was made to modify the image sensor of Morris by providing data memory stores a 
threshold indicator value for each of the pixel elements indicating whether said pixel data for 
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each of said pixel elements has exceeded said predetermined threshold level as taught by 
Hynecek. 

10. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morris et al. U.S. 
Patent 6,665,010 in view of Yoneyama IP. Publication 04-313949 and Tani U.S. Patent 
5,187,569. 

Referring to claim 14, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 13, except that the Morris and Yoneyama references do not 
explicitly show using a two dimensional array of selectively transmissive filters 
superimposed and in registration with each of said pixel elements, and the selectively 
transmissive filters includes a first group of filters associated with a first color of visible light 
and a second group of filter associated with a second color of visible light. 

The Tani reference teaches in Figures 7-8, a two dimensional array of selectively 
transmissive filters (primary color filters as shown in Figure 8, which only red light, green 
light and blue light can be transmitted; or complementary color filters as shown in Figure 7, 
only Yellow light, cyan light and magenta light can be transmitted, see Col. 1, lines 41-50) in 
registration with each of said pixel elements, said array of selectively transmissive filters 
includes a first group of filters associated with said first group of photodetectors for capturing 
said first group of photodetectors for capturing said first color spectrum of visible light (red 
color) and a second group of filters associated with said second group of photodetectors for 
capturing said second color spectrum of visible light (green color). The Tani reference is 
evidence that one of ordinary skill in the art at the time to see more advantages the digital 
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camera system using a two dimensional array of selectively transmissive filters superimposed 
and in registration with each of the pixel elements so that the digital camera be able to senses 
a color image from the interested object easily. For that reason, it would have been obvious 
one having ordinary skill in the art at the time of the invention was made to see the image 
sensor of Morris using a two dimensional array of selectively transmissive filters 
superimposed and in registration with each of said pixel elements, and the selectively 
transmissive filters includes a first group of filters associated with a first color of visible light 
and a second group of filter associated with a second color of visible light as taught by Tani. 

11. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morris et al. U.S. 
Patent 6,665,010 in view of Yoneyama J.P. Publication 04-313949 and Fowler et al. U.S. 
Patent 5,461,425. 

Referring to claim 15, the Morris and Yoneyama references disclose all subject matter as 
discussed with respected to claim 9, except that the Morris and Yoneyama references do not 
explicitly show a plurality of analog-to-digital conversion (ADC) circuits located within said 
array of pixel elements. 

The Fowler reference teaches in Figure 1, a image sensor comprising a plurality of 
analog-to-digital conversion (ADC) circuits located within said array of pixel elements, each 
of said ADC circuits being connected to one photodetector for converting said output signal 
to a digitized pixel voltage signal (See Col. 2, lines 47-59). The Fowler reference is evidence 
that one of ordinary skill in the art at the time to see more advantages the image sensor 
including a plurality of analog-to-digital converter connected at the output of each pixel 
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elements so that the image sensor can suppress the parasitic effects and significantly increase 
of the signal-to-noise ration of the image information (See Col. 1, lines 40-51). For that 
reason, it would have been obvious one having ordinary skill in the art at the time of the 
invention was made to modify the image sensor of Morris by providing a plurality of analog- 
to-digital conversion (ADC) circuits located within said array of pixel elements as taught by 
Fowler. _ . 



Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. Sto et al. U.S 5,943,514 discloses a controller controls the quantity of light received by 
each of the light receivers such that each of the light receivers is either independently 
controlled. 

b. O'Connor et al. U.S. 6,330,030 discloses a method increments a value in a counter and 
determines whether the photosensor voltage is less than a reference voltage. 

c. Dong U.S. 5,734,426 discloses a method to control the exposure time of the array of 
MOS. 

d. Udagawa et al. U.S. 5,237,185 discloses an image pickup apparatus comprises color 
separation means for separating light from a subject into a plurality of colors. 
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13. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Lin Ye whose telephone number is (703) 305-3250. The examiner can 

* 

normally be reached on Mon-Fri 8:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew B Christensen can be reached on (703) 308-9644. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872- 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). 
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